Freshwater fish represent half of all fish species and are the most threatened vertebrate 11 group. Given their considerable passion and knowledge, aquarium hobbyists can play a vital role 12 in their conservation. CARES is made up of many hobbyist organizations, whose purpose is to 13 encourage aquarium hobbyists to the most endangered or extinct-in-the-wild freshwater fish to help 14 ensure their survival. We found the CARES priority list contains nearly six hundred species from 15 twenty families and two dozen species extinct-in-the-wild. The major families were typically the 16 ones with largest hobbyist affiliations such as killifish, livebearers, and cichlids; which alone were 17 half of CARES species. CARES contained every IUCN threatened species of Pseudomugilidae and 18 Valenciidae, but only one percent of threatened Characidae, Cobitidae, and Gobiidae species. No
high proportion of populations that they have incurred an extinction debt due to their low-viability 48 [1] . Currently, the greatest threats that freshwater habitats are facing include habitat degradation 49 from pollution (contaminants, micro-plastics, and algal blooms) and flow modification (dams and 50 hydropower), overexploitation (commercial fishing, pet trade), climate change, invasive species, and 51 infectious diseases [3, 6] . These combined, and often interacting, changes cause bottom-up and top-52 down ecosystem level changes, the net effect of which is a reduction in the future viability of 53 freshwater species [3] . Expanding population pressures and accelerating urbanization, along with 54 the ever-growing need for fresh water and food production, irrigation and water infrastructure 55 developments, will only exacerbate the steep decline and loss of freshwater biodiversity [3, 6] . It is the 56 magnitude of these anthropogenic threats to freshwater fish that now warrants a more proactive and 57 interventionist conservation strategy that combines different levels of management with a multi-58 stakeholder approach [4] .
59
Organizations such as the American Zoo and Aquarium Association (AZA), the European 60 Association of Zoos and Aquaria (EAZA), and World of Zoos and Aquariums (WAZA) have helped 61 integrate a holistic approach to conservation, reinforcing the important roles that zoos and aquariums 62 must play if biodiversity and ecosystems in general are to be conserved [7, 8] . Although the number 63 of aquariums have increased at a much faster rate than zoos, with up to 450 million people visiting 64 each year [7] , they are vastly under-represented in conservation projects given their prevalence in 65 nature and popularity [9] . Aquariums and zoos only hold about 7% of all threatened fishes with only 66 two out of 31 actively involved in a fish conservation reintroduction project [9, 10] . This may be 67 attributed to the undefined conservation needs of many fish species, with approximately only half of 68 all known species having been assessed by the IUCN [9]. To close these conservation and knowledge 69 gaps, aquarium hobbyist organizations, which make up 99 percent of the global ornamental fish 70 market, may play a vital role given the considerable expertise of aquarists in the husbandry,
71
reproduction, and ecology of fresh water species [11] .
72
The global trade in ornamental fish has grown 14% annually since the 1970s and now involves 73 approximately 125 countries. Over 1 billion fish are internationally traded annually, including over 74 5300 freshwater and 1800 marine species, with an estimated worth of between US $15-30 billion each 75 year [7, 12, 13] . This international trade is dominated by freshwater fishes, accounting for over 90% of 76 the total trade volume, with 90% of species being captive bred and typically sourced from breeding 77 facilities in Asia, South America, Israel, USA and Europe [12] [13] [14] 
127
The CARES priority list contained 572 freshwater species in 20 different family groups with 30 128 species classified as extinct in the wild. The priority list was overrepresented by Cichlidae with 47% 129 of all CARES species (268) which also made up over half of the extinct in the wild species (17) 
146
Of those species in the IUCN, 64 (16.7%) species were classified differently than the IUCN, with 147 7 species labeled least concern and that CARES classified as extinct in the wild (Figure 1 ). Due to 148 some species classified differently by CARES, Anabantidae had more threatened species than were 149 classified as threatened in the IUCN ( This study also illustrates the discrepancies between aquarium hobbyist organizations and the 212 scientific community. We found CARES listed over eighty species that are currently undescribed by 213 the scientific community, given that they have not been identified in IUCN or fishbase.org, including 214 half of all Loricariidae and a quarter of all Cichlidae. We also found CARES classified a large percent 215 of red list species differently than the IUCN. Although many classifications were different by just one 216 level some disparities were much larger. In the Anabantidae group more species were listed as 217 threatened in CARES than in IUCN, with a third of all extinct in the wild species classified as least 218 concern by the IUCN. The vast disconnect in information of so many species exemplifies the lack of 219 collaboration between hobbyists, the scientific community, zoo/public aquariums and conservation 220 organizations, and the need for stronger partnerships between these groups to ensure no species is 221 left without proper management . This is highlighted by the fact that many species remain 
250
Aquarium keeping is rated as the second most popular hobby with millions of enthusiasts 251 worldwide [27] . Due to their interest and love for the species they own, aquarium hobbyists can often 252 be more knowledgeable than the scientific community while often caring and breeding species that 253 are critically endangered or already extinct in the wild. Aquarium keeping also helps form a place 254 attachment and bring awareness to specific areas and ecosystems as individuals try to recreate a 255 particular biotope for their fish tank. It helps people care about threatened and endangered places 256 that they have never been to and countries they have never visited, with some hobbyist inspired by 257 their tanks to partake in ecotourism to go visit these places. Aquarium hobbyist organizations help
258
bring hobbyists together to exchange information to maintain and preserve specific groups of fishes 259 and their habitats. CARES is a recent association which combines many of these organizations to 260 specifically breed and keep species that may soon be, and in some cases, already are gone in the wild.
261
However, to fulfil their goals, they must work with larger well-funded organizations such as the AZA 262 and EAZA, while also exchanging their knowledge with conservation organizations such as the 263 Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 2 July 2019 doi:10.20944/preprints201907.0030.v1 8 of 9 IUCN. By bridging these gaps, fish hobbyists through CARES can help play a major role to help 264 preserve fishes for future generations. 273 known fish species. We also accessed online databases such as Cat-eLog
